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ABSTRACT

Effect of the Combination of Intermittent Positive-pressure Ventilation and
Constant-flow Ventilation on Peak Airway Pressure in a Model Lung

Koshi MAKITA, Kuninori YOKoYAMA, Hidenori ToYOOKA and Keisuke AMAHA

Department of Anesthesiology and Critical Care Medicine, Tokyo Medical and Dental University,
School of Medicine

High peak airway pressure in acute lung injury patients worsens pulmonary damage and may
leads to barotrauma. Gas insufflation in the trachea reduces the tidal volume of conventional
mechanical ventilation by reducing the dead space fraction of each breath. We studied the
effect of the combination of intermittent positive-pressure ventilation and constant-flow venti-
lation on peak airway pressure in a model lung.

Carbon dioxide was infused (200 ml/min) into the model lung and mixed by a fan. The model
lung was ventilated with a Servo 900 C ventilator at a respiratory rate of 10/min. Tidal volume
was adjusted to maintain PAco, 40 mmHg which was measured from a sampling port of the
model lung. A constant flow was delivered through a catheter inserted into the trachea of the
model lung. We studied three catheter positions and five gas flow rates (0-10.8 liters/min).

Tidal volume and peak airway pressure were reduced by increasing the gas flow rate. The
decrease in peak airway pressure was larger when the catheter tip was positioned deeply in the
trachea of the model lung. However, in a clinical setting large constant flow in the trachea may
increase end-expiratory alveolar pressure because of an increase in expiratory respiratory
resistance. This method was useful to reduce tidal volume and peak airway pressure in our
model lung, but it seemed necessary to modify the method to apply to patients of respiratory
failure.
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